Physics 200 							Name: _____________________
Practice – 18.7, 18.8

Equations and Helpful Information:
qelectron = -1.6x10-19C						k = 8.99x109Nm2/C2
			w = mg	
[bookmark: _GoBack]vf = v0 + at	   vf2 = v02 + 2aΔx		Fcentripetal = mv2/r

Practice – 18.7 Conductors and Electric Fields in Static Equilibrium

1.  Calculate the linear velocity of an electron assuming it orbits a proton (even though technically it does not) in the hydrogen atom, given the radius of the orbit is 0.530 x 10–10 m.  You may assume that the proton is stationary and the centripetal force is supplied by Coulomb attraction.  me = 9.11 x 10-31 kg.







2.  An electron has an initial velocity of 5.00 x 106 m/s in a uniform 2.00 x 105 N/C strength electric field.  The field accelerates the electron in the direction opposite to its initial velocity. 
A.  What is the direction of the electric field? 




B.  How far does the electron travel before coming to rest? 




C.  How long does it take the electron to come to rest?




Answers:
1.  2.18 x 106 m/s
2. A. In the direction of the electron’s initial velocity
    B. 3.56 x 10-4 m
    C. 1.42 x 10-10 s

Practice – 18.8 Electrostatic Applications

1.  Sketch the electric field between the two conducting plates shown below using the principles of electric fields and charges in and around conductors.  Assume the top plate is positive and an equal amount of negative charge is on the bottom plate.  Also indicate the distribution of charge on the plates.
[image: ]









2.  What is the direction and magnitude of an electric field that supports the weight of a free electron (me = 9.11 x 10-31 kg) near the surface of Earth?  Discuss what the small value for this field implies regarding the relative strength of the gravitational and electrostatic forces.















3.  Earth has a net charge that produces an electric field of approximately 150 N/C downward at its surface. 
A.  What is the magnitude and sign of the excess charge, noting the electric field of a conducting sphere is equivalent to a point charge at its center?  REarth = 6371 km









B.  What acceleration will the field produce on a free electron near Earth’s surface? 









C.  What mass object with a single extra electron will have its weight supported by this field?






4.  The practical limit to an electric field in air is about 3.00 x 106 N/C.  Above this strength, sparking takes place because air begins to ionize and charges flow, reducing the field. 
A.  Calculate the distance a free proton must travel in this field to reach 3.00% of the speed of light, starting from rest.  mp = 1.67 x 1027 kg, c = 3.00 x 108 m/s 











B.  Is this practical in air, or must it occur in a vacuum?
















Answers:
2.  5.58 x 10-11 N/C toward the Earth’s surface
3. A. -6.77 x 105 C		B. 2.63 x 1013 m/s2 upwards		C. 2.45 x 10-18 kg
4. A. 0.141 m	
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Figure 18.48
38. Sketch the electric field lines in the vicinity of the conductor in Figure

18.49 given the field was originally uniform and parallel to the object's
long axis. Is the resulting field small near the long side of the object?

Figure 18.49

39. Sketch the electric field between the two conducting plates shown in
Figure 18.50, given the top plate is positive and an equal amount of
negative charge is on the bottom plate. Be certain to indicate the
distribution of charge on the plates.
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that g = 00 C . (b) At what position between 3.00 and 8.00 cm s the -
total electric field the same as that for —2¢ alone? (c) Can the electric

field be zero anywhere between 0.00 and 8.00 cm? (d) At very large
positive or negative values of x, the electric field approaches zero in both
(a) and (b). In which does it most rapidly approach zero and why? (e) At
what position to the right of 11.0 cm is the total electric field zero, other
than at infinity? (Hint: A graphing calculator can yield considerable insight
in this problem.)

44. (a) Find the total Coulomb force on a charge of 2.00 nC located at
x=4.00 cm in Figure 18.52 (b), given that ¢ = 1.00 puC . (b) Find the

x-position at which the electric field is zero in Figure 18.52 (b).

45. Using the symmetry of the arrangement, determine the direction of
the force on g in the figure below, given that g, = g,=+7.50 pC and

qc=q4=—1.50puC. (b) Calculate the magnitude of the force on the

charge ¢, given that the square is 10.0 cm on a side and g = 2.00 uC .





